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ABSTRACT 

This  repmt presenter the resul ts  of tests performed on 3 specimens of 
Pressure Switch A75M0404J+=HPS-l, The following tests were performed: 

1. Receiving Inspection 
2. Proof Pressure 
3. Functional 
4. Low Temperature 
5 .  High Temperature 

6. Vibration 
7. Selt Fog 
8. Explosion 
9. Cycle 

The actuation pressure of spechen 1 - s  out of tolerance during the ini t ial  
functional, low and high temperature tests, vibration and cycle t e s t s  and after 
the temperature and salt fog tests.  The insulation resistance was below speci- 
fication levels a f t e r  the  temperature tests. 

The actuation pressure of specimen 2 was out of tolerance during the i n i t i a l  
functional and cycle t e s t s  and after the temperature and explosion tests, The 
contact voltage drop between pins A and B exceeded the specified level aiter 
2, 3, 4, and 5 thouaand cycles of the cycle test, 

The actuation pressure of specimen 3 was out of tolerance during the i n i t i a l  
functional and after the salt fog test. 

Specimen 1 would not operate prior t o  the explosion test  due t o  deterioration 
caused by the salt fog test. 
sonnelafter the explosion t e s t  and testing was continued. 

The un i t  was diaassembled and cleaned by CCSD per- 

Specimen 3 would not operate prior t o  the cycle tests due t o  deterioration 
caused by the salt fog test. 
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The tests reported herein were conducted for the John F. Kennedy Space 
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana, 
This document was prepared by CCSD under contract NAS 8-4016, P a r t  VIT, CWO 
271620. 
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CHECK SHEET 

FOR 

PRESSIlRE W I T C H  

MANUFACTURER: 
MANUFACTURER'S PART NUMBEB: AP53F4 

TESFING AGENCY: 
AUTHORIZING AGENCY: NASA KSC 

Parmatic, Incorporated, Newark, Hew Jersey 

NASA DRAWING NUE~EJEB: A~~MWU-I~PS-~  
Chrysler Corporation Space Division, New Orleans, LoUidana 

I. FUNCTIONAL REQUIELEMENTS 

A. OPERATING MEDIA: GH2, GHe, GN2 
B. OPWATINGPRESSURE: Actuates on decreasing press- 

ure at  2.00(5).01) psig; de- 
actuates a t  or before 3.00 psig 
on increasing pressure. 

C. ADJUSTABTXRANCE: Field adjustable t o  i10 percent 
of factory setting. 

D. W G E :  2.9 x 10 standard cc 
He/sec/inch of seal  ( m a ~ b W ~ )  
a t  a pressure differential  of 
1 atmosphere. 

E. PROOF PRESSURE: Psig 

F. CONTACT READING: 5 amperes, dc resist ive 

11. CONSTRUCTION (MECHANICAL) 

A. PRFSSUREELEMENT: 
B. PNEUMATIC CONNECTION: 
c. WEIGHT: 

III: . CONSTRUCTION (ELECTRICAL) 

A. CONNECTOR: 
B. CONTACT VOLTAGE DROP: 

Spring-return pmmmtic piston 
AND 10050-4 
7 O B 8 0  

6W5O-H-uZj-7P 
O . ~ O O - V ~ C  nxudmm at rated load 

IV . ENVIRONMENTAL CHARACTERISTICS (MANUFACTURER S SPECIFICATIONS) 

TENFERATURE RANtZ: +%ID +130°F 

V. IBCATION AND USE: 

A. LOCATION: LH2 transfer system and I312 
storage tank pressurization 
subsystem 

ullage pressure decrearrcs t o  
below 2 psig t o  close the storage 
tank rent  valve during line drain 
sequence . 

B. USE: Actuates when storage tcurk 

v i i  



&vir onment 

Receiving 
Inspec tion 

Proof 
Pressure 
Test 

Init2al Fun1 
t ion Teat 
a .Actuation 

uation 
and D-ctq 

b. Contact 
Voltage 
BOP 

C. Insula- - t ion Re- 
sistance 

d. Dielect- 
r i c  
strength 

Operational Test 
Boundary Ob jeetive 

V i S U a l  To determine I f  
Inspection specimens conform 

ui th  applicable 
drawings and speci. 
fieations 

._ - 

120 psig for 
10 miautes 

-- _______ 
Deactuate on 
increasing 
pressure a t  
or befare 
3.00 Pdg; 
Actuate on de 
creasing pres 
w e  at 2.00 
@*Ol) Psi8  

A p p l y  a 5- 
ampere, 28 
vdc resistive 
load across 
closed con- 
tac t s  

~ m t a i n  uo psig 

Actuate and de- 
actuate test speci- 
mna a t  specified 
levels 

Voltage drop shall 
not exceed 300 
mi l l i vo l t s  

d Insulation re- 
between non- 8j.StanCe not les: 

than 20 megohms 

Leakage current 
not greater than 
5 millbmperes 

1 v i i i  

Test 
Results 

S 
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S 

U 

S 

S 

S 

Remarks 

Improper 
Actuation 
Presgure 



&vir onment 4 
e. seal 

age Test 

f. Adjusta- 
b i l i t y  
Test 

Lon Tempera- 
ture Test 

High Tempera 
ture Test 

Operat ion& 
Boundary 

&888Ure dlff- 
erent ia l  of 
1 atmolsphere 

Adjustable t o  

10 percent of 
specified 
actuation 
pressure 

plus or minus 

Stabilize at  
W°F, perform 
a functional 
test a t  low 
tempratme, 
ard return t o  
ambient con- 
ditions 

Stabilize at 
W°F, per- 
fcirm a func- 

a t  high temp 
mature, arid 
return t o  am- 
bient c d i -  
tion8 

t i O M l  b S t  

Results 

m e  rate shall 
not exceed 2.9 rb 
standard cc of 
heliam/mcond/inch 
of m a l  

Actuate at 2.20 
psig or more (au- 
w setting) act- 
uate at 1.80 psig 

setting) 0 

Or h 8 8  (m 

btanaina, opera- 
t ing ab i l i ty  a t  
low teaperature 
and SrtsF return- 
ing t o  ambient 
conditions 

Determirm opera- 
t ing r b i u t y  a t  
high tanperatme 
snd sitar return= 
ing t o  ambient 
conditions 

J 
ix 
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U 

U 

U 
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Remarks 

hproper actu- 
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towins*tion 
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hproper actu- 
ition presaure 



&.virorment Units j 
Vibration l d c 2  
Test 

a Resonant 
Prequency 
Search 

be Sinusoid- 1 &  2 
a1 Sweep 

c. Random l & 2  
Esccita- 
tion 

Salt Fog Tea 

_ .  _-- .-..---..- 

Explosion 2 
T e s t  

_- 

Operat ionale 
Boundary 

I 
Pibrate speci- 
mns far 15 

to 2Ooo t o  5 
cps a t  aped- 
fied input 
levels 

' ibra te  speci-  
lens f o r  20 
linutes from 10 
.o 2000 t o  lOcp 
t t  specified i n  
,ut l eve ls  

Vfbrate apeci- 
mna far 5 Ippln. 
U t e s  a t  speci- 
fied in& 
level 

5% bs might 
mixture r ra l t  
solution, 
t a i n f o r  240 
hours at  95.F 

325 bs rol= 
hydrogen, lbo? 
a t  13.1 paig 

Actuate and de 
actuate each 
specimen for  
5000 cycles 

. . __ ~ 

- ._-I-- - --- 

Test 
Objective 

etamine opera- 
ing ability dur- 

on and 
sub- 

jected t o  a vibra- 
t ion  enviro-nt 

D8t opera- 
t ing  ab i l i ty  dur- 

on and 
sub- 

ingd 
after 
jected t o  a vibra- 
t ion emironment 

Determine perform- 
ance after being 
aubjected t o  salt 
fog emirosment 

__ - 

Operate swltch in 
explosive atmos- 
phere 

Dotermha effect 
continuoue opera- 
t ion on specimen 
perf OIPIEtnce 

- ____ - - 

Test 
Results 'Remarks 

Improper actu- 
ation pressure 

Inproper actu- 
ation press'ure 

5 . *  2 
I 1  

._ 

Improper actu- 
ation pressure 

- __ - .. 

Improper actu- 
ation pressure 

s - Sat isfactoq 
U - Unsatisfactory 
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1.1 SCOPE 

senta the results of t ea t s  that were perf 
S-1 mets the opra- 

John F. Kennedy 
a t  mstllts is  presented on 

1.2 

1.2.1 

1.2.2 

1.3 

1.4 

are as fo l low: 

ITEM DESCRIFTION 

Switch 75M04Q44-HPS-1 were tested. 
hes a m  manufactured 
number AP535-4.. The switch i s  adjusted t o  operate on 

Pannatic, Incorporated as ven- 

increasing preersure at or before 3.W psig ard on decreasing 
pressure at 2.00 psig with an adjustable range of 10 percent. 

The switch is mounted by xneans of a support bracket which i s  
riveted t o  the switch housing, The d t c h  w i l l  be used in a 
LH2 stmage tank prsssuriliaLion aubaystem. 

APPLICABLB M)ctMENTS 

The following documents contain the test requir nts  for Pressure 
Stdtch 7WQ4Q44-HPS-l: 1 

a. K S C S T & ~ ~ ~ ( D ) ,  Standard &a1 Test Methods for 
Ground support Equi at Pnetallations a t  Cape Kennedy, 

c. Test Plan C C S D - ~ - ~ l F ,  Revision C 

2 

3 

91701 

91702 

1-1 

Ap535-4 

Ap535-4 



2.1 

2.2 

2.3 TEST RESULTS 

re found t o  coni h a l l  applicabb dr 8 
am3 ~ ~ c ~ i c a t ~ o ~ ~ .  

x 2-1 



3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

3.2.2 

3.2.3 

3.3 

3.4 

PROOF PRESSURE TEST 

TEST 883 u-s 

The t e s t  apsciPena ahall be pssurissed to  l20 psig for 10 Irin- 
ute8, using gaarsoua helium. 

The t e s t  specimen$ shall be inspected for leakage and external 
dapurge e 

The t ea t  setup -8 assembled a8 8hown 3.n f%gure 3-1, using the 
eqaipwnt listed in table 3-1. 

The t e s t  specimen wa8 preesurhed t o  the rated proof prerrspuce by 
closing haad valve 3 and adjurating pressure regulator 3. 

The specimens were checked for leakage during the 10 minute period 
monitoring gage 4 fcw an indication of a pressure drop i n  the 

speci~ena. The initial and final prsssures were recorded. 

Pressure regulator 3 yib% closed and hand valve 5 uas opened t o  
depresamiae tb SpCh8n%e 

The specimens were reanovad fran the test setup and inspected for 
l 

TEST RESUL'PS 

There was no leakage of the t e s t  s p e c h n a  and there was no evi- 
dence of internal  or external damage. 

TEST DATA 

The test data presented in table 3-2 were recorded during the tes t .  

3-1 



I t en  
1:o - 
f 

2 

3 

r, 

5 
6 

7 

Item 

Test Specinens 
1, 2, 3 

Helium Supply 

Pressure Regulatc 

Pressure Gage 

Relief Valve 

Hand Valve 

Hand Valve 

Ihnufac t u r e r  

P m t i c ,  Inc. 

NA 

Teacorn Corp, 

Heise 

Robbins 

Robbins 

Robbins 

Mod el /  
'art  i30. 

LP 53 5-4 

NA 

26-1002 

335225 

LNA 250- 
CT 
LNA 250- 
u! 
ut4 2 s  
bT 

Serial  
No. 

91700 
91701 
91702 

NA 

1009 

NA 

NA 

NA 

Table 3-2. Proof Pressure Test Data 

Remarks 

Pressure Switch 

0 t o  UXK) psig 
+O.l% FS 
b d a t e :  5/3/67 

lJ%-in. 

344-in. 

I 3 I m  I 10 I NONE I 
I 

c 
i 

3 -2 



P 

Note: Refer to table 3-1 for item identification 

A l l  Ilns SimS 1/4 - inch. 

Figure 3-1. Proof Pressure Test Schematic 

J 
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SECTION IV 

t specimen shall occur on decreasing pressure 
a t  2.OO(-JI.O1) psig. 

Deactuation of the t e s t  spec 
either a t  or before 3. 

n sha l l  occur on increasing pressure 

40 1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2-5 

4.2.6 

the normally open and the normally 
exceed 300 millivolts when a 5 4 p e r e ,  

load i s  applied t o  the contacts (contacts i n  
closed position). 

The insulation res i s  
pins and between each pin and the case,shall not be less  than 20 
megohms with 500 vdc applied. 

asured between all nonconnected 

The dielectr ic  s t q t h  shall be such that the leakage current 
shall not exceed 5 
applied. 

The seal leakage rate 
heUum/second/inch of 
phere . 

llliamperes when loo0 vac(rms), 60 cps is 

11 not exceed 2.9 x 10 -4 standard cc of 
1 at  a pressure d i f fe ren tb l  of 1 atmos- 

The t e s t  specimen shal l  be adjustable t o  plus or minus 10 percent 
of the factory setting. 

TEST PROCXDURE 

The t es t  setup was assembled as shown i n  figures 4-1 and 4-2, using 
all the  equi nt l i s ted  i n  table 4-lexcept items 9 through 13. 

lves 3 and rel ief  I opened and the system was 
purged of air u s i  t h e  regulated source. 

Relief valve 5 
slowly increase tuated. The deactuation 

ted source preasure was 

slowly decreased un t i l  the speci- 
w e  was recorded and the pressure 

d un t i l  each test specimen was 
e 

d frcnnthe t e s t  setup and replaced with 
ad~usted t o  5 re  loads at 28 vdc. 

\ 

4-1 



4.2.7 

4.2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

4.2.13 

4.2.l-4 

4.2.15 

4.2.16 

4.2.17 

4.2.18 

4.2.19 

4.2.20 

4.2.21 

Differential voltmeter 9 was connected across pins A and B of J1, 
and t h e  contact voltage drop across the normally open contacts 
was measured and recorded. 

The different ia l  voltmeter was disconnectdd and the regulated 
source pressure was slowly increased u n t i l  the specimen deactuated, 

Differential voltmeter 9 was connected across pins B and C of J1 
and the contact voltage drop across the normally closed contacts 
was measured and recorded. 

,i 

The electr ical  portions of the test  setup were removed by discon- 
necting P 1  (figure 4.2) and the regulated source pressure was re- 
duced t o  zero. 

Megohmmeter 11 was connected t o  pins B and C of J1, and with 500 
vdc applied t o  the pins the insulation resistance was measured 
and recorded. 

Megohmmeter 11 was connected t o  pins A and B of J1 and the test 
specimen was deactuated. 
and the insulation resistance was measured and recorded. 

The 500 vdc test  voltage was applied 

The insulation resistance between each pin of J1 and the test speci- 
men case was measured and recorded by applying 500 vdc between the 
pins and case. 

The megohimeter was removed and the insulation tester 10 was con- 
nected between pins A and C of J1 and the specimen case with the 
test specimen i n  the deactuated position. 

The test voltage was gradually increased from zero t o  loo0 vac (rms) 
and was maintained for 60 seconds. 
recorded. 

I 

The highest leakage current was 

The regulated source pressure was reduced t o  zero and the insula- 
t ion  tester was connected between pins C and A of J l a n d  the speci- 
men case. Step 4.2.15 was then repeated. 

The test specimen was placed in vacuum chamber 3 and the chamber 
was then evacuated t o  maximum vacuum. 

H e l i u m  was applied t o  the in l e t  of the test specimen t o  create a 
different ia l  pressure of one atmosphere between the specimen and 
the vacuum chamber, 

Mass spectruwter 2 was used t o  measure helium leaking fran the 
test specimen. 

The vacuum chamber uas returned t o  ambient conditions and the test  
specimen was removed. 

The test specimen WBS connected into the test setup as specified 
in 4.2.1. 

4-2 



4.2.22 

4.2.23 er clockwise and 

The adjustment screw was turned fuUy clockwise and the maximum 
wed and recorded. 

ed and recorded. 

D 2, ion pressure 

.3 

4.3.2 

4.3.3 

4.3.5 2*9 st d cc of 

4.4 m 

recorded duri 
tables 4-2 and 4-3. 
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Table 4-1. Fwctional Test Quipp~tnt List 

Iton 
NO. 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

It em 

Teat Specimens 
1, 2, and 3 

Regulated Helium 
Source 

Hand Valve 

Pressure Gage 

Relief Valve 

Power Source 

U P  (m1) 

L-P 032) 

Differential 
Valtmtcr 

Insulation Testa 

Hegohmrps ter 

bad Banlc 

b t e r  

b n u f  ac t ure r 

Pannatic, hc. 

NA 

Grove 

Wa llace-Tierman 

Robbins 

Lambda 

General Electric 

General Electric 

John Fluke 

Wiley 

General Radio 

CCSD 

Slmpson 

Nod el /  
a r t  140. 

Ap 535- 

1090% 

F U 3 4  

ANA 250 
4 
US003B 

327 

327 

82U 

5 

1862.~ 

NA 

Serial 
No. 

91700 
91701 
91702 

M 

NI 

HH11921 

NA 

ow70 

IaA 

IUA 

156 

015241 

01845 

NA 

NA 

Remarks 

Pressure switct. 

U4-h. 

28 rdc, 5 amp 
eres 

Green 

5-a8ppere, 
28 vdc 

&to l-pere 
l% FS accuracy 
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Table 4-2. In i t i a l  Functional Test Operating Pressures 

3 91702 %59 2.00(~.01) * 3.38 3.00 

* O u t  of Tolerance 

Table 4-3. Initial Functional Adjustability Test Data 

91702 

7.07 I 2.20 

6.22 I 2.20 

wanatn#1 
ACTUATION 
HLESSURE 

0.06 

0. u 
1.80 I 

4-5 



Figure 4-1: Functional Test Schematic 

I I D3 2 
8 

“ ( c  I I @ I  I 

Note: Refer t o  t ab l e  4-1 f o r  i t e m  i den t i f i c a t i on ,  
A l l  l i n e s  6 inch. 

Figure 4-2. Functional Test kiiring Schematic 

1 4-6 
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5.1.1 

5.1.2 

5.2 

5.2.1 

5.2.4 

, 

5.2.5 

5.3 

5.3.1 

5.4 

sEcp10su v 
mw TURE TEST 

Test spechens 1 and 2 Shall be subjected t o  a low temperature 
t e s t  of W(M, 4 ) O F  t o  determine whether the environment causes 
degradation or deterioration of the specimens. 

A functional t e s t  as prescribed in Section IV shall be performed 
before the t e s t  (if more than 72 hours has elapsed since the last 
functional t es t ) ,  during the test, and wlthin 1 hour after stabil i-  
zation at  ambient temperature after the test. Paragraphs 4.1.6 
and 4.1.7 may be omitted. 

The test specimens -re placed i n  the low temperature chamber and 
a l l  necessary e lect r ica l  and pneumatic systems were connected. 

A functional t e s t  was performed according t o  Section IV. 
4.1.6 and 4.1.7 Were omitted. 

Paragraphs 

The chamber temperature was decreased a t  the rate of one degree per 
minute and stabilized a t  30 (to, 4 ) O F .  

A functional t e s t  (refer  t o  5.1.2) was performed when temperature 
stabilization was attained. 

The chamber temperature was returned t o  ambient upon completion of 
the functional tes t .  

The test spechens Mere Visually inspected and functionally tested 
within l h o u r  following the return t o  ambient. 

TEST RESULTS 

Test specimen 1 actuated below the level specified i n  4.1.1 during 
and after the low temperature test. 

2 actuated belw the level specified i n  4.1.1 after 

stance between pin B and case and between pin C 
s less  than 20 megohms af te r  the low tern- 

1 tes t s  are we- 

5-1 



Table 5-1. Lar Temperature Functional Test Operating Pressures 

TEMPERATURE 

TEST 

* 
Out of Tolerance 

SPECMEN 1 SPECMEN 2 

Specification Levels 

Actuation: 2.00(-t3.01) psig 

Deactuation: 3.00 psig  max. 

5-2 
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6.1 

6.1.1 

6.L2 

6.2 

6.2.1 

6.2,2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.3 

6.3.1 

6.3.2 

SECTION V I  I 

, HM)H!tEMFBUTUREEST 

TEST REQ- s 

Test s p e c h n a  1snd 2 shall be subjected t o  a high teeqperature 
test of 130 (+4, &)OF t o  detennhe Whether the environment ' 

A functional test as prescribed in section IV shall be perfom- 
ed before the test 
last functional t es t ) ,  during the tes t ,  and Within 1 hour after 
stabilization at ambient temperature after the test. 
4.1.6 and 4.1.7 may be omitted. 

auses degradation or deterioration of the specimens. . _  

(if mre than 72 hours has elapsed since the 

Paragraphs 

TEST PROCEDIJIB 

The t e s t  s p e c b a s  were placed i n  the hie temperature chamber 
and a l l  necessary e lect r ica l  and pneumatic systems were connected, 

A functional test was performed according t o  Section IV. 
graphs 4.1.6 and l+.L7 were omitted. 

Para- 

The chamber temperature was increased at the rate of one degree 
per minute and stabillrted at  130 (+4, -O)"F. 

A functional t e s t  (refer t o  6 . ~ 2 )  was performed when temperatwe 
stabilization was attained. 

'phe chamber temperature was returned t o  ambient upon completion 
of the functional test.  

The test specimens were visually inspected and functionally tes te  
within l h o u r  following the return t o  ambient. 

TEST RESULTS 

Test spechens land 2 operated below the level  specified I n  4.1.2- 
durlng and after the high temperature test, 

The insulation resistance between pin B and case and between pin C 
and case of specimen 1 was less than 20 megohms during each funcl- 
ional  t ea t  (specimen in deactuated position). The insulation re- 
sistance betmen pin A and case and betmen pin B and case was le  
than 20 megohms with the specimen i n  the actuated position. 

TEST DATA 

Data recorded during the high temperature functional tests are 
sented i n  Tables 6-1 and 6-2. 
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Table 6-1. High Temperature Functional Test Operating Pressures 

Out of Tolerance 

Spe cFfication Levels 

Actuation: 2.00(9.01) psig 

Deactuation: 3.00 psig max. 

i 
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* Out  of Tolerance 
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7 e  I.' 

7.1.1 

7.1.3 

7.1.4 

7-2 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.2.6 

ciraens t o  . 

ction 9, pro- T 
C 

I C  ed on the 
Le 

T tter the 

ST 

ction I V e  Para- 

le vibrating the 
Table 7-1. 

the test speci- 
pecfiasn contacts 

T 
8 cif ied ha Table 7-1 peciPlsn 
c chatter with the t imn press- 
d a d  for 2. e8 . 

8 perfor~rsd by vibrating the test  

ction IV. Para- 
er the Z-axis ran- 



7.3 TEST RESULTS 

7.3.1 Test specimens 1 and 2 operated below t h e  l e v e l  specified i n  
L.l.1 during the  first vibration functional test (X-axis sinu- 
soida l  sweep). The test  specimens were not readjusted after 
each function test. 

7.3.2 No contact cha t te r  was d tected during t h e  vibration tests. 

7.4 TEST DATA 

7.4.1 D a t a  recorded during t h e  vibration functional tests are pre- 
sented in Tables 7-2 and 7-3. 

A typ ica l  vibration input p lo t  (acceleration versus frequency) 
is  presented i n  f i g u r e  7-2. 

7.4.2 

7.4.3 A typ ica l  randm equalization p lo t  i s  presented i n  figure 7-3.  

7-2 
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Actuation: 

Deacrtuation: 3.00 p d g  
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8.1. 

801.1 

801.2 

8.2 

e2.1 

8.2.2 

8e2.3 

802.4 

8.2.5 

3.2 

t o  B salt fog t ea t  t 
tion or deterioration. 

since the 
1 from the 

.the e r i n a  r which 
side8 of the apecbnrr with- 

re ere for 240 

g to Section Paragraph 

he t a  
o the 

d for corrqsion caused by exposure 

re slightly corroded. 

et law the 1-e1 rrpecified in 4.1.1 

e s  clfication levels after the adjusta- 
b i u t g  b8t. 
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2. srt It Fog Test 
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Tabb 9-1. Explosion Test Functional Operating Press~rrss (Specippbn 2) 

* Out of Tolerance 
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10.L 

10.1.1 

10.1.2 

l o o l e 3  

10.2 

10.2.1 

10.2.2 

10.2.3 

10.2.4 

10.2.5 

10.2.6 

10.3 

10.3.1 

10.3.4 

10.4 

SECTION X 

CYCLE TESTS 

TEST REQU-S 

cycles of operation. 
A cycle shall consist of one actuation and one deactuation of the 
specimen. 

The contacts of each specimen zshall have a 2&-Vdc, +ampere resist ive 
load applied during the cycle test. 

A functioml test as prescribed i n  Section IV shall be perforrred 
prior t o  the cycb  test and f o l l d n g  each lo00 cycles of opera- 
tion. Paragraphs 4.1.6 and 4.1.7 - be d t t e d  except for the 
last functional test. 

3 shall be subject 

The test setup was assembled as shown in Figures 10-1 and 10-2 
using the equiptent Usted in Table &le 

The resist ive loads were adjusted t o  l i m i t  the current through 
the specimen contacts t o  5 amperes. 

The repeat cycle timers were adjusted so that the s p s c h n s  were 
actuated for  3 secmds 
Cycle. 

deactuated f o r  3 seconds during each 

Pressure regulator 3 was adjusted t o  Wt the pressure t o  u) psig. 

The s p s c h n s  were monitored far proper operation using even re- 
corder 8. 

A functional t e s t  was perfamed af te r  each 1ooo cycles of operation. 

TEST BESULTS 

Specimen 3 would not function prior t o  the cycle test.  
the s p e c h n  revealed salt residue on the adjustrsSnt screw and 
spring which prevented normal operation of the specimen. 
men 3 was removed from the cycle t e s t  and replaced with specimen 1. 

The actuation pirsssare of specimen 1- out of tolerance after 
1ooo cycles of operation. The actuat3,on pressure was not reset 
during the cycle test. 

The actuation pressure of Spechen 2 was out of tolerance a f te r  
4OOO q c l e s  of operation, The actuation pressure was not reset 
during the cycle test. The contact voltage drop batmen pins A 

B was epproxhtely 0,890 volts  during the functional t e s t s  
performed aiter 2, 3, 4, and 5 thousand cycles. 

X-rays of 

Speci- 

SpeciPnna 1- 2 were ardjrtrrtable t o  the lmels specified in 4.1.7. 

3SizJim 

and s3. 
Data rerrgded during the cycle test are plremntsd in Tables 10-2 
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- 
Item 
No. 

1 

- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Table 10-1. Cycle Te Li8t 

It em 

Test Specimens 
l a n d 2  . 

Gaseous N i t r o g e n  
and Helium 

Pressure Regulato: 

Solenoid Valve 

Solenoid Relief 
Valve 

Repeat Cycle 
Tinier8 (2) - 

ben t  Recorder 

Power Supply 

Load Bank 

Amaaeter 

~~ 

bnufac tu re r  

P ic,  znc, 

NA 

Marotta Valve 

Karotta Valve 
Gorp. 

Corporation 

%chni-Ute 

I a d U 8 t F i d  Thm 

UOCtX'OniC8 

P e r m  Electronic 

CCSD 

Simpeon 

Model/ 
'art 140. 

AP 535- 

MA 

1r-= 
FA 234 

MVlW 

MV109 

5T-15S 

TRl20 

NA 

NA 

HA 

Ser i a l  
No. 

91700, 
91701 

HA 

04859-9 

mu924 

NA 

NA 

NA 

010461 

63-293 

HA 

NA 

Remarks 

Pressure Switch 

10-psig 

&to 300-pi 

&to m p s i g  
g.1P Fs 
Sal date 
9-12-67 

l/lrinch 

3 second8 each 
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Table 10-2. Cycle Test Functional Operating Pressures (Specimen 1) 

Number Average Specified Average 

cycles Pressure Pressure Pres sure 
of ’ Actuation Actuation Deact ua t io] 

* Out of Tolerance 

Specified 
Deactuation 
Pressure 

( p i g  IllFLC, 1 - 
3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

10-3 



* Os& of Tolerance 

TiLiJ le 10-4. Adjustability Test Data Obtained After Cycle Test 
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